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thrown forward or backward to insert or take out resistance, and to
right or left, to direct the current normally or reverse, so that the
attendant had the apparatus completely under control, and with a
very simple arrangement. Plate 27c shows an electrically driven
main and tail haulage plant.

Power required for Main and Tail Haulage
The motor required with main and tail haulage is always larger
than that required with endless rope haulage, because a larger
quantity of mineral has to be drawn out at one journey, and afc a
higher speed. While the load in the case of the endless rope haulage
system is uniformly distributed throughout the rope, and the rope is
always working, always receiving a load both for the pit bottom and
for the face, and is always delivering coal at the pit bottom and
delivering waggons at the face, with main and tail haulage the work
is done more or less spasmodically. As explained, a journey of
trams making up a considerable quantity of coal, is made up at
intervals, and is pulled rapidly out to the pit bottom. While the
endless rope also runs at only an average of two miles an hour, the
main and tail ropes run usually at from six to ten miles an hour.
Hence the greater economy of the endless rope system in engine
power. While the actual work done is the same, the same quantity
of coal being drawn over the same distance, with the endless rope a
long time is taken in the transportation, and so a smaller engine or
motor is able to do the work. The great advantage of the main and
tail system over the endless rope is the fact that only a single road
is necessary, while a double road is required with the endless rope,
and this delayed the adoption of the endless rope system for a very
long period. With main and tail haulage the power required is
made up, as before, of two portions, that required to overcome the
friction of the trams on the rails, etc., and that required to provide
the vertical lift. As before, the power required to overcome the
friction is obtained by taking the weight of the largest number of
trams that may compose a journey, plus the weight of the largest
quantity of mineral that the trams may carry, and allowing 80 Ibs.
per ton of this quantity, multiplying the amount so obtained by the
distance travelled over in one minute, 880 feet, where the rate of trans-
portation is ten miles an hour, and divided by 33,000. The power
required for the vertical lift is found in the same way as has been
described in connection with endless rope and single drum haulage,
but, as was mentioned, main and tail haulage roads are often very
irregular, and the power required for the vertical lift will be that
required to transport the journey up the steepest rise between the